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Stellwagen Bank National Marine Sanctuary Exploration Opportunities 
 

 
Figure 1. Stellwagen Bank National Marine Sanctuary and its Environs. 
 

 
Figure 2. Synthetic Aperture Sonar Survey Area.  

 

 
Figure 3.  An Unexplored Synthetic Aperture Sonar Target. 

                       
                       
                                                              16



"#$%&#'()*%+'&),-./+0-1)2-34.+044#)55W)B'&+M@.P:;<$!

!

!"#$%&'(")%'*'*%0%<%!*%&/+!E!B.4%#!%&I!7'##$4!*%0%<%!*%&/+G'
'
+,-'&,./'"#%"')"-'0%'12'.3&%#%/&'

4.151$-'D!Y;#4&#!%&I!I'34.+'#9!->!C2Y!(-<<@&'#'4+Q!.4>@P'-!->!+0%$$-8!(-.%$+!#-!.41$4&'+0!
I4P.%I4I!!!!!+0%$$-8!!.44>+:!

6%151$-!D!L%.'%#'-&+!'&!(-.%$!(-&+#.@(#4I!+@M<%.'&4!#-1-P.%109!.4$%#4I!#-!-(4%&!(-&I'#'-&+!
7,%).8"5'98%"31$#":,-!D!Y;#4&#!->!+9&I41-+'#'-&%$!(4<4&#%#'-&!->!-(4%&D>%('&P!8%$$!
;,-/.8"5'98%"31$#":,-!D!!
<"#.3%'=#8,"%151$-!D!K@<%&!%.#'>%(#+!I@.'&P!+4%!$434$!$-8+#%&I+:!
9&,%#'D!"!<%_-.!+-@.(4!->!>'+0!%&I!+04$$>'+0!

!

713&"8&'>321#)"&.13'
H.:!\-M4.#!B'&+M@.P!

?(4%&!\4+4%.(0!%&I!YI@(%#'-&!]-@&I%.#'-&!N&(:!

.P'&+M@.PS.+<%+:<'%<':4I@!

EX5^G!TV6D^UW^!

'
+.55.3$'&1'"&&%3?@'C%/'
!

6%3%#"5'A%$.13'12'B.%5?'9:%#"&.13/'
B@$>!->!C4;'(-D! ,4+#:!=-.#0!"#$%&:D!C%/! =-.#0:C'ID"#$%&:D! ! Y%+#:!=-.#0!"#$%&:D!!!

2%.'MM4%&!A4%D' ,4+#:!A-@#0!"#$%&:D! ! A-@#0:C'ID"#$%&:D! ! Y%+#:!A-@#0!"#$%&:D!

'
4#.%2'9D%#D.%E'12'=#%"'
Z04!*%0%<%!*%&/+!%.4!%&!4;#4&+'34!%.(0'14$%P-!->!+0%$$-8!Em65!<!I441G!>$%#D#-114I!+#441D+'I4I!

(%.M-&%#4!1$%#>-.<+!+@..-@&I4I!M9!-(4%&'(!I41#0+:!Z04!#-#%$!$'&4%.!4;#4&#!->!*%0%<'%&!+#441!1$%#>-.<!

8%$$+O!-&4!0%M'#%#!>-.!#04!C2Y!(-<<@&'#9O!'+!+-<4!^OX55!/<:!Z04!#-#%$!%.4%!->!*%&/!<%.P'&!'+!-&4!->!#04!

$%.P4+#!'&!#04!Z.-1'(%$!=-.#0!"#$%&#'(:!Z04!@&@+@%$$9!($4%.!-(4%&'(!8%#4.!0%+!%$$-84I!.44>DM@'$I'&P!(-.%$+!

#-!-((@.!%#!P.4%#4.D#0%&D@+@%$!I41#0+:!

!

4#.%2'FG))"#-'12'E,"&'./'H31E3'
\4(-&&%'++%&(4!-M+4.3%#'-&+!@+'&P!%!<'&'D+@M<4.+'M$4!0%34!4+#%M$'+04I!#04!-((@..4&(4!->!#04!C2Y!

2-<<@&'#9!->!(-.%$+!%&I!

%++-('%#4I!M4&#0-+!%#!+434.%$!+'#4+!-&!#04!-14&!-(4%&D>%('&P!1$%#>-.<!8%$$+!%&I!'&!#04!+4<'D1.-#4(#4I!

Z-&P@4!->!#04!?(4%&:!A9&I41-+'#-&%$!+@M<%.'&4!(4<4&#%#'-&!1.-M%M$9!1$%9+!%!/49!.-$4!'&!<%'&#%'&'&P!

#04!&4%.D34.#'(%$!1$%#>-.<!8%$$+!#-!I41#0+!->!U5<!

%&I!'&!1.-3'I'&P!%!+@11$9!->!0%.I!+@.>%(4+!>-.!#04!+4##$4<4&#!->!(-.%$+!%&I!-#04.!%##%(04I!M4&#0-+:!Z04+4!

8%$$+!%.4!/&-8&!#-!+@11-.#!+14('<4&+!->!%!.%.4!%&I!@&@+@%$!+$'#D+04$$4I!+&%'$!EJ$4@.-#-<%.''I%4G:!N#!'+!

<-+#!$'/4$9!#0%#!-#04.!&48!-.!@&@+@%$!M4&#0-+!4;'+#!-&!-.!8'#0'&!#04+4!@&4;%<'&4I!1$%#>-.<!<%.P'&+:!

Z04!(-.%$+!->!#04!C2Y!'&($@I4!+14('4+!+'<'$%.!#-!#0-+4!>.-<!+0%$$-8!.44>+!E<-&#%+#.'I+Q!%P%.'('I+!>-.!

4;%<1$4G:!

!

A"&.13"5'21#'IJ:51#"&.13'
Z04!*%0%<%!*%&/+!%.4!-&4!->!#04!<-+#!4;#4&+'34!%.4%+!->!1-#4&#'%$!0%M'#%#!>-.!#04!C2Y!(-<<@&'#9!'&!#04!

4&#'.4!Z.-1'(%$!=-.#0!"#$%&#'(:!Z04!@&@+@%$!(-&>'P@.%#'-&!->!#04!M%&/+!1.-3'I4+!%!3%.'4#9!->!I'>>4.4&#!

+4##'&P+n!6G!-14&!-(4%&D>%('&PQ!'&#4.'-.!<%.P'&+!->!Z04!Z-&P@4!->!#04!?(4%&Q!+-@#0D>%('&P!<%.P'&+!

>.-&#'&P!%!&%..-8!+4%8%9!E?$I!*%0%<%!20%&&4$GQ!<%.P'&+!>%('&P!#04!A#.%'#+!->!]$-.'I%O!%&I!-&!7'##$4!

*%0%<%!*%&/O!<%.P'&+!>%('&P!#04!*$%/4!J$%#4%@:!!Z04!+'<'$%.'#9!'&!#04!+14('4+!->!(-.%$+!->!#04!C2Y!%&I!

#0-+4!->!#04!<-.4!>%<'$'%.!+0%$$-8!.44>+!+@PP4+#+!#049!(-@$I!M4!(-&D+14('>'(:!

N>!#04!#8-!-((@..4&(4+!->!.44>DM@'$I'&P!(-.%$+!%.4!.4$%#4IO!#04&!#04!4;#4&+'34!C2Y!(-.%$!(-<<@&'#9!(-@$I!

M4!%!.4>@P'-!#-!.41$4&'+0!I4P.%I4I!+0%$$-8!.44>!(-.%$+:

                       
                       
                                                              17



TR PR

PA

TCBC

DC

HP

RR

C U B A

The Bahamas

0 40 80 120 16020
Kilometers

Bathymetric profile

wall

less than 20 m

Mesophotic Reef Walls
~ 30-100 meters

Wall length = 5,276 km

Wall Profiles

¯

<R = Rock samples
<S = sediment samples

                       
                       
                                                              18



"#$%&#'()*%+'&),-./+0-1)2-34.+044#)55U)B4-.P4:;<$!

!

!"#$%&'(")%'*'A7?JY!?]]!2"JY!K"ZZY\"AO!=-.#0!2%.-$'&%'
'
+,-'&,./'"#%"')"-'0%'12'.3&%#%/&'

4.151$-'D!!
6%151$-!D!!
7,%).8"5'98%"31$#":,-!D!!
;,-/.8"5'98%"31$#":,-!D!!
<"#.3%'=#8,"%151$-!D!!
9&,%#'D!HYYJ!AY"!2?\"7!LCY+!

!

713&"8&'>321#)"&.13'
H.:!\-M4.#!!BY?\BY!

Z04!B4-.P4!N&+#'#@#4O!6XV5!L%&%P.'>!2#:!8%/4!]-.4+#O!=2!VW^UW!

P4-.P4.9#S(+:(-<!

a6aDTXWD`^UV!

'
+.55.3$'&1'"&&%3?@'
!

6%3%#"5'A%$.13'12'B.%5?'9:%#"&.13/'
B@$>!->!C4;'(-D! ,4+#:!=-.#0!"#$%&:D!C%/! ! =-.#0:C'ID"#$%&:D! Y%+#:!=-.#0!"#$%&:D!!!

2%.'MM4%&!A4%D' ,4+#:!A-@#0!"#$%&:D! ! A-@#0:C'ID"#$%&:D! Y%+#:!A-@#0!"#$%&:D!

'
4#.%2'9D%#D.%E'12'=#%"'
?34.!L'48!->!#04!".4%!->!N&#4.4+#!>-.!Y;1$-.%#'-&n!!,4!%.4!'&!#04!1.-(4++!->!1.-1-+'&P!%!&48!q=%#'-&%$!

C%.'&4!A%&(#@%.9g!->>!#04!(-%+#!->!!=-.#0!2%.-$'&%!%+!%&!-@#D!(-<4!->!%!8-./+0-1!(-&I@(#4I!-&!?(#:!6^O!

V565!%#!#04!=-.#0!2%.-$'&%!24&#.%$!R&'34.+'#9!7%8!A(0--$!'&!H@.0%<O!=2:!J$4%+4!+44!#04!%##%(0<4&#!>-.!

I4#%'$+!->!#04!1%.#'('1%&#+!%&I!%P4&I%:!?@.!>-(@+!'+!%&!%.4%!->>!?@#4.!*%&/+!%&I!2%14!K%#4..%+O!+#.4#(0'&P!

-34.!#04!(-&#'&4&#%$!+04$>!#-!#04!YYr!M-@&I%.9!EV55!<'$4+!$'<'#G:!Z04!+04$>!%.4%!->!#0'+!.4P'-&!'+!.-@#'&4$9!

+@.3494I!M9!#04!=?""!=-.#04%+#!]'+04.'4+O!+4%+-&%$$9!M9!'&#4&+'34!+('4&#>'(#!#.%8$'&P:!K-8434.O!#04!%.4%!

M49-&I!+04$>!M.4%/!-34.!#04!+$-14!%&I!&-.#04.&!*$%/4!J$%#4%@!'+!1--.!/&-8&!%$#0-@P0!N!0%34!'I4&#'>'4I!

%&I!I4+(.'M4I!#04!>'+0O!+0.'<1+!%&I!(-.%$+!'&!#04!"P%++'f!2-.%$!K'$$+!%#!#04!&-.#04.&!#'1!->!*$%/4!J$%#4%@!

EB4-.P4O!V55VG:!!

!

!

4#.%2'FG))"#-'12'E,"&'./'H31E3'
,0%#!I-!84!/&-8!->!#0'+!".4%ln!=?""!D!=R\J!%#!R=2,!'&34+#'P%#4I!#0'+!%.4%!%#!#04!+-!(%$$4I!qJ?N=Zq!M9!

@+'&P!#04!K%.M-.!*.%&(0!+@M<4.+'M$4!i-0&+-&DA4%!7'&/!804&!#0'+!%.4%!8%+!$4%+4I!>-.!-'$!4;1$-.%#'-&:!*@#!

#04!-'$!I.'$$'&P!1$%&!8%+!+@+14&I4I!%&I!>@.#04.!8-./!8%+!&-#!I-&4!M4(%@+4!->!#04!<-.%#-.'@<:!N!0%34!

.4(4'34I!%!P.%&#!>.-<!=R\J!#-!+#@I9!#04!3'I4-+!#%/4&!%.-@&I!qJ?N=Zq!%&I!>-@&I!#04!M-##-<!M'-#-14!.'(0!

'&!M'-<%++!%&I!>'+0!I'34.+'#9:!=434.#04$4++O!-@.!/&-8$4IP4!'+!34.9!$'<'#4I!%&I!#0'+!%.4%!->>4.+!&48!

-11-.#@&'#'4+!#-!(-&+'I4.!%+!1-#4&#'%$!gH441D8%#4.!A%&(#@%.9g!@&I4.!#04!A%&(#@%.9!"(#:!

!

A"&.13"5'21#'IJ:51#"&.13'
Z-!I4+'P&%#4!%!&48!=%#'-&%$!C%.'&4!A%&(#@%.9!->>!2%14!K%#4..%+O!=-.#0!2%.-$'&%

                       
                       
                                                              19



A WORKSHOP TO DISCUSS  
ESTABLISHING

HEEZEN NATIONAL MONUMENT
NORTH CAROLINA CENTRAL UNIVERSITY SCHOOL OF LAW

OCTOBER 15, 2010                     10:00 – 3:00

SPONSORED BY THE ENVIRONMENTAL LAW SOCIETY 
AND THE GEORGE INSTITUTE (GIBS)

BRUCE HEEZEN NATIONAL MONUMENT

HOSTED BY NORTH CAROLINA CENTRAL UNIVERSITY SCHOOL OF LAW

THIS WORKSHOP ON ESTABLISHING A NEW MARINE NATIONAL MONUMENT IS CO-SPONSORED BY

The workshop organizers at North Carolina Central University School of Law

G
I

BS

GEORGE INSTITUTE

FOR BIODIVERSITY AND SUSTAINABILITY

1320 Vanagrif Ct.

Wake Forest, North Carolina 27587-4479 USA

ABOUT GIBS

THE PURPOSE OF THIS WORKSHOP
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AGENDA

10:00  Opening and Welcome

KEYNOTE ADDRESS

10:15  Marine National Monuments and National Marine Sanctuaries: What They 
Can and Cannot Do

 

WORKSHOP SESSION

10:45 The Blake Plateau: Deep-Sea Coral Ecosystems and the Idea for a Heezen 
National Monument

                         
11:05 Geological Perspectives and the Connection Between Blake Plateau and 

Bruce Heezen

 

11:25 Remarks: Wreck Fish Fisheries in the Blake Plateau

                              
11:35 Remarks: Chemosynthetic Ecosystems on the Blake Ridge

 

11:45 Perspectives on a National Marine Sanctuary

 

12:05 Informal Discussion and Luncheon

1:00 Legal Perspectives on Establishing a National Monument

1:20  Lessons from the Gulf of Mexico: Status of Shelf-Edge Mesophotic Reefs in  
 the Northeastern Gulf

1:40   Protection of Large-Scale Marine Spaces and Current U.S. Opportunities

 
2:00   Roundtable Discussion Next Steps, and Conclusion

3:00   Adjourn

ORGANIZERS

KEYNOTE SPEAKER

SPEAKERS 

 

        

PARTICIPANTS
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%&I!'&>4..4I!1.-(4++4+!->!(-&&4(#'3'#9!'&!>'+04+O!%&I!0%M'#%#!@+4!->!(-.%$+!M9!I441!+4%!>'+0G:!!K-8434.O!84!

/&-8!$'##$4!%M-@#!3%.'%#'-&!'&!P4-P.%10'(%$$9!%I_%(4&#!+4%<-@&#+!-.!#04!$434$!->!4>>-.#!.4[@'.4I!#-!

%I4[@%#4$9!4;1$-.4!+@(0!>4%#@.4+!E4:P:O!4&(-@&#4.!a5p!->!+14('4+!8'#0'&!%&9!<%_-.!#%;%G:!!!!

!

!

!

!

!

!

!

!

!

!

!
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"#$%&#'()*%+'&),-./+0-1)2-34.+044#)56W)"@+#4.:;<$!

!

A"&.13"5'21#'IJ:51#"&.13'
*-#0!J09+%$'%!%&I!C9#'$@+!A4%<-@&#+!.4<%'&4I!80-$$9!@&4;1$-.4I:!!7'/4!'&I'3'I@%$!<-@&#%'&+!'&!

<-@&#%'&!(0%'&+!-&!$%&IO!4;1$-.%#'-&!->!4%(0!>4%#@.4!(%&!.434%$!&48!'&>-.<%#'-&!%&I!'&+'P0#+:!!N&!#04!

1.4+4&#!(%+4O!#04.4!%.4!-11-.#@&'#'4+!>-.!&48!/&-8$4IP4!%&I!.%1'I!@+4!->!+@(0!'&>-.<%#'-&!M9!#04!-(4%&!

<%&%P4<4&#!(-<<@&'#9:!!".4!#04.4!I'>>4.4&(4+!'&!>%@&%!M%+4I!-&!-.'4&#%#'-&!#-!1.43%'$'&P!>$-8!.4P'<4+l!!

".4!#04.4!(0%.%(#4.'+#'(!>%@&%+!>.-<!#04!84+#4.&!+4%<-@&#+!#0%#!#04!4;'+#'&P!$434$!->!4;1$-.%#'-&!I'I!&-#!

.434%$!M4(%@+4!->!$'<'#4I!+%<1$'&Pl!!Z04!=48!Y&P$%&I!]'+04.9!C%&%P4<4&#!2-@&('$!'+!'&!#04!1.-(4++!->!

I4+'P&%#'&P!#04!+@<<'#+!->!M-#0!*4%.!%&I!\4#.'434.!A4%<-@&#+!%+!K%M'#%#!".4%+!->!J%.#'(@$%.!2-&(4.&!

E@&I4.!C%P&@+-&!%@#0-.'#9G!+-$4$9!M%+4I!-&!-@.!1.'<%.9!-M+4.3%#'-&+!->!\4I!2.%M!I@.'&P!-@.!3'I4-!

#.%34.+4+:!!Z04+4!+4%<-@&#+!<%9!%$+-!M4!I4+'P&%#4I!(-.%$!(-&+4.3%#'-&!%.4%+!M9!#04!2-@&('$!M%+4I!-&!-@.!

-M+4.3%#'-&+!->!I441!+4%!(-.%$!%&I!+1-&P4!#%;%:!!K-8434.O!8'#0!&-!-M+4.3%#'-&+!>.-<!C9#'$@+!%&I!

J09+%$'%O!<%&%P4.+!%.4!@&%M$4D@&8'$$'&P!#-!'&>4.!+'<'$%.!I'+#.'M@#'-&+!%&I!.4[@'.4!%!<'&'<@<!$434$!->!

4;1$-.%#-.9!'&>-.<%#'-&!#-!%(#:!!]@.#04.O!#04.4!%.4!-&P-'&P!I'+(@++'-&+!%M-@#!(-$$%M-.%#'34!%++4++<4&#+!

>-.!(-&+4.3%#'-&!<4%+@.4+!->!+4%<-@&#!%&I!(%&9-&!.4P'-&+!M4#844&!=C]A!%&I!#04!=%#'-&%$!C%.'&4!

A%&(#@%.9!J.-P.%<:!!N&>-.<%#'-&!>.-<!4;1$-.%#-.9!8-./!8'$$!P.4%#$9!%'I!'&!#0'+!.4P%.I:!!!
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Bear

Physalia

Mytilus

Retriever

Western  New  England  Seamounts  inside  the  US  EEZ.    Note  dendritic patterns  extending  from
canyons  and  across  the  continental  rise.
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!"#$%&#'()*%+'&),-./+0-1)2-34.+044#)5VV)\'(0%.I+:;<$!

!

!"#$%&'(")%'*'Z4$4D1.4+4&(4!>-.!#04!H'+(-34.9!%&I!C%&%P4<4&#!->!=-.#0!2%.-$'&%t+!*%##$4!->!#04!
"#$%&#'(!\4+-@.(4+'

'
+,-'&,./'"#%"')"-'0%'12'.3&%#%/&'

4.151$-'D!!
6%151$-!D!!
7,%).8"5'98%"31$#":,-!D!!
;,-/.8"5'98%"31$#":,-!D!!
<"#.3%'=#8,"%151$-!D!F!
9&,%#'D!!

!

713&"8&'>321#)"&.13'
H.:!=%#0%&!\'(0%.I+!

R=2D2-%+#%$!A#@I'4+!N&+#'#@#4!%&I!Y%+#!2%.-$'&%!R&'34.+'#9!

.'(0%.I+&S4(@:4I@!

V^V:V^U:TV`T!

'
+.55.3$'&1'"&&%3?@'C%/'
!

6%3%#"5'A%$.13'12'B.%5?'9:%#"&.13/'
B@$>!->!C4;'(-D! ,4+#:!=-.#0!"#$%&:D!C%/! =-.#0:C'ID"#$%&:D! ! Y%+#:!=-.#0!"#$%&:D!!!

2%.'MM4%&!A4%D' ,4+#:!A-@#0!"#$%&:D! ! A-@#0:C'ID"#$%&:D! ! Y%+#:!A-@#0!"#$%&:D!

'
4#.%2'9D%#D.%E'12'=#%"'
Z04!8%#4.+!->>!->!=-.#0!2%.-$'&%!%.4!%&!'&#4.>%(4!>-.!#8-!<%_-.!-(4%&'(!(@..4&#+!E(-$I!&-.#04.&!8%#4.+!

>.-<!#04!7%M.%I-.!2@..4&#O!%&I!8%.<!+-@#04.&!8%#4.+!>.-<!#04!B@$>!A#.4%<G!80'(0!(.4%#4!3%.9'&P!

P4-109+'(%$!%&I!M'-$-P'(%$!4>>4(#+:!!?>!1%.#'(@$%.!'&#4.4+#!%.4!+'#4+!$9'&P!'&!0'P0$9!I9&%<'(!%.4%+!804.4!#04!

B@$>!A#.4%<!%&I!#04!7%M.%I-.!(-$$'I4O!804.4!%!0'P0!I4P.44!->!3%.'%M'$'#9!'&!(@..4&#+!-((@.+!%&I!0%+!%!

&-#'(4%M$4!4>>4(#!-&!+0'>#'&P!+%&I+!E(.4%#'&P!I441!+(-@.+!%&I!I41-+'#+!80'(0!+0'>#!(-&#'&@%$$9:G!Z0'+!'+!

M4$'434I!#-!(%@+4!#'<4+!804&!+0'18.4(/+!%.4!M@.'4I!%&I!#04&!@&(-34.4IO!I.%<%#'(%$$9!%$#4.'&P!

1.4+4.3%#'-&!$434$+:!!?>!4[@%$!'<1-.#%&(4!%.4!#04!.4$%#'34$9!@&(04(/4I!'&>$@4&(4+!->!0@<%&!#0.4%#+!#-!

+'#4+!I@4!#-!@&<4%+@.4I!$434$+!->!+#.@(#@.%$!I%<%P4!(%@+4I!M9!>'+0'&PO!%&(0-.'&PO!%&I!+%$3%P4!%(#'3'#'4+O!

%+!84$$!%+!+-@34&'.!0@&#'&P!M9!A2R*"!I'34.+:!!7'##$4!'+!/&-8&!%M-@#!(@$#@.%$!.4+-@.(4+!-&!#04!I4414.!

8%#4.+!->!#04!2-&#'&4&#%$!A04$>!%&I!A$-14:!

!

4#.%2'FG))"#-'12'E,"&'./'H31E3'
A'&(4!V55UO!%!<@$#'D%P4&(9!E=?""D$4IGO!'&#4.I'+('1$'&%.9!(-$$%M-.%#'-&!->!1.'3%#4O!+#%#4O!%&I!>4I4.%$!

4&#'#'4+O!4&(-<1%++'&P!(@$#@.%$!.4+-@.(4!<%&%P4<4&#!%&I!%(%I4<'(!4;14.#+!%+!84$$!%+!1.'3%#4!('#'f4&+!

0%+!(-<<4&(4I!8'#0!#04!#%+/!->!>'&I'&PO!I-(@<4&#'&PO!%&I!%++4++'&P!#04!+@M<4.P4I!(@$#@.%$!.4+-@.(4+!->!

#04!*%##$4!->!#04!"#$%&#'(!'&!#04!0-#+1-#!->!#04!(-&>$'(#|#04!8%#4.+!->>!=-.#0!2%.-$'&%:!Z0'+!'+!%!.%.4!

-11-.#@&'#9!#-!-14.%#4!8'#0!+@11-.#!>.-<!=?""O!%+!84$$!%+!-#04.!>4I4.%$!%P4&('4+!%+!#049!>-(@+!-&!

<%.'#'<4!04.'#%P4!.4+-@.(4+!'&!=2:!2-+#!+0%.'&PO!M-#0!.4%$!%&I!'&D/'&I!0%+!M44&!(-<<'##4I!>.-<!=?""!

%&I!+0%.4I!%((4++!#-!.4+-@.(4+!%&I!'&>.%+#.@(#@.4!8'$$!%'I!'&!#04!+@((4++>@$!(-<1$4#'-&!->!#0'+!1.-_4(#:!!

Y%+#!2%.-$'&%!R&'34.+'#9!0%+!%$+-!I434$-14I!#04!\Y=2N!24&#4.!>-.!2-%+#%$!N&>-.<%#'(+!%&I!C-I4$'&P!#0%#!

->>4.+!4;14.#'+4!%&I!(-<1@#%#'-&!%&I!3'+@%$'f%#'-&!'&>.%+#.@(#@.4!#-!%@P<4&#!>'4$I!+#@I'4+O!(-&I@(#!

+1%#'%$!%&%$9+4+O!%&I!I434$-1!BNA!%&I!(%.#-P.%10'(!1.-I@(#+:!

!

!

!

!

!
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!"#$%&#'()*%+'&),-./+0-1)2-34.+044#)5VV)\'(0%.I+:;<$!

!

A"&.13"5'21#'IJ:51#"&.13'
,0'$4!+-<4!1-1@$%.!I'3'&P!$'#4.%#@.4!-@#$'&4+!#04!$-(%#'-&!->!%!0%&I>@$!->!,-.$I!,%.!Z8-!+0'18.4(/+!

8'#0'&!.4(.4%#'-&%$!%&I!#4(0&'(%$!I'3'&P!$'<'#+O!#04!$-(%#'-&!%&I!+#%#4!->!1.4+4.3%#'-&!->!#04!<%_-.'#9!->!

+@M<4.P4I!(@$#@.%$!.4+-@.(4+!$4>#!'&!#04!8%/4!->!&%3%$!(-&>$'(#+!->>!#04!4%+#4.&!+4%M-%.I!->!#04!RA"!

M4#844&!B4.<%&!%&I!"$$'4I!8%#4.(.%>#!I@.'&P!#0'+!(-&>$'(#!'+!(@..4&#$9!1--.$9!/&-8&:!!C%&9!+'#4+!94#!#-!

M4!I'+(-34.4I!%.4!$-(%#4I!'&!#04!I4414.!8%#4.+!->!#04!(-&#'&4&#%$!+$-14!%&I!M49-&I!804.4!%&#0.-1-P4&'(!

'<1%(#+!%.4!<'&'<%$:!!*9!I'+(-34.'&P!%&I!%.(0%4-$-P'(%$$9!%++4++'&P!#04+4!.4+-@.(4+O!.4+4%.(04.+!0-14!#-!

(-<<4&(4!#04!1.-(4++!->!(-<1'$'&P!%!I4>'&'#'34!%.(0%4-$-P'(%$!'&34&#-.9!#-!+@11$4<4&#!0'+#-.'(%$!

.4(-.I+:!!N&!#04!1.-(4++O!#0'+!.4+4%.(0!8'$$!%$+-!+4.34!#-!1.-3'I4!M%+4$'&4!43'I4&(4!#-!'&'#'%#4!+'#4!

1.4+4.3%#'-&!%&I!'&#4.1.4#%#'-&!%(#'3'#'4+!%&I!M4##4.!I4>'&4!#04!M-@&I%.'4+!->!#04!(-&>$'(#!>-.!>@#@.4!

<%&%P4<4&#!%&I!1$%&&'&P!1@.1-+4+:!!Z4$41.4+4&(4!<%9!+4.34!%!(.'#'(%$!.-$4!'&!M-#0!#04!I'+(-34.9!%&I!

<%&%P4<4&#!->!#04+4!'<1-.#%&#!+@M<4.P4I!+'#4+:!
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"#$%&#'()*%+'&),-./+0-1)2-34.+044#)5XT)*%MM)6:;<$!

!

!"#$%&'(")%'*'i-.I%&!*%+'&!%&I!A(0--I'(!\'IP4+!D!B@$>!->!C%'&4'
'
+,-'&,./'"#%"')"-'0%'12'.3&%#%/&'

4.151$-'D!H'+#.'M@#'-&!->!.4<&%&#!I441!+4%!(-.%$!0%M'#%#+!'&!84+#4.&!B@$>!->!C%'&4!
6%151$-!D!!
7,%).8"5'98%"31$#":,-!D!!
;,-/.8"5'98%"31$#":,-!D!!
<"#.3%'=#8,"%151$-!D!!
9&,%#'D!!

!

713&"8&'>321#)"&.13'
C.:!N3%.!*%MM!

R&'34.+'#9!->!2-&&4(#'(@#!

'3%.:M%MMS@(-&&:4I@!

U`5DT5^Da6V6!

'
+.55.3$'&1'"&&%3?@'C%/'
!

6%3%#"5'A%$.13'12'B.%5?'9:%#"&.13/'
B@$>!->!C4;'(-D! ,4+#:!=-.#0!"#$%&:D!C%/! =-.#0:C'ID"#$%&:D! ! Y%+#:!=-.#0!"#$%&:D!!!

2%.'MM4%&!A4%D' ,4+#:!A-@#0!"#$%&:D! ! A-@#0:C'ID"#$%&:D! ! Y%+#:!A-@#0!"#$%&:D!

'
4#.%2'9D%#D.%E'12'=#%"'
"&!'+-$%#4I!+'#4!'&!84+#4.&!i-.I%&!*%+'&!(-<1-+4I!->!0%.I!+@M+#.%#@<!#0%#!.'+4+!%M-34!#04!+@..-@&I'&P!

+->#!+4I'<4&#+!%+!84$$!%+!%!I441!+$-14!+'#4!->>!C-@&#!H4+4.#!\-(/!84.4!I-<'&%#4I!M9!I441!+4%!(-.%$+:!!

Z04+4!'+-$%#4I!+'#4+!+44<'&P$9!(-&#%'&!.4<&%&#!1-1@$%#'-&+!->!I441!+4%!(-.%$+!#0%#!84.4!8'I4$9!

I'+#.'M@#4I!@1!#-!%!0%$>!(4&#@.9!%P-:!!Z04+4!+'#4+!%.4!M%#04I!'&!B@$>!->!C%'&4!I441!8%#4.!#0%#!+44<+!#-!

$'<'#!I'+#.'M@#'-&!->!(-.%$+:!

!

4#.%2'FG))"#-'12'E,"&'./'H31E3'
,4!/&-8!#8-!+'#4+!0%.M-.!I441!+4%!(-.%$+!M%+4I!@1-&!%!34.9!$'<'#4I!=R\JD+1-&+-.4I!4;1$-.%#'-&!->!%!

+<%$$!1-.#'-&!->!#0'+!%.4%!'&!V55^:!!!

!

A"&.13"5'21#'IJ:51#"&.13'
C@$#'M4%<!<%11'&P!->!%!+4P<4&#!->!84+#4.&!i-.I%&!*%+'&!%&I!&-.#0!#-!A(0--I'(!\'IP4+!8'#0!+@M+4[@4&#!

P.-@&I#.@#0!'<%P4.9!3'%!\?L!E(%<4.%!+$4I!%&I!+'<'$%.!#--$+!%.4!&-#!-1#'<%$!#--$+!'&!#0'+!1.4('1'#-@+!

#4..%'&G!'+!#04!1.'<%.9!P-%$!->!#0'+!1.-1-+%$:!!N&!#04!1.4+4&#!(%+4O!#04.4!%.4!-11-.#@&'#'4+!>-.!&48!

/&-8$4IP4!%&I!.%1'I!@+4!->!+@(0!'&>-.<%#'-&!M9!#04!-(4%&!<%&%P4<4&#!(-<<@&'#9O!I'.4(#$9!%II.4++'&P!

?Y\!A#.%#4P'(!B-%$+!qZ.%&+'#'-&'&P!Y;1$-.%#'-&!#-!\4+4%.(0!EYV\G!%&I!\4+4%.(0!#-!

"11$'(%#'-&kC%&%P4<4&#!E\V"G:!!!

!

!

H4+1'#4!^5!94%.+!->!-(4%&-P.%10'(!.4+4%.(0!'&!#04!B@$>!->!C%'&4O!<@(0!.4<%'&+!@&4;1$-.4I:!!N&!>%(#O!#0'.#9!

94%.!-$I!M%#09<4#.'(!>'+0'&P!<%1+!'&I'(%#4!#0%#!#04!1.-1-+4I!%.4%!'+!(-<1.'+4I!->!34.9!.-@P0!

#-1-P.%109O!-&$9!%!>.%(#'-&!0%+!M44&!<%114I!@+'&P!<@$#'M4%<!+-&%.!I@.'&P!#04!V55^!4;14I'#'-&O!80'(0!

.434%$4I!%!(-<1$4;!+4.'4+!->!M@<1+!.'+'&P!>.-<!#04!M%+'&:!!!Z04!4;#4&#!->!I441!8%#4.!(-.%$!I'+#.'M@#'-&!'&!

#04+4!(-<1$4;!#-1-P.%10'(!%.4%+!'+!@&/&-8&:!!Z04!&44I!>-.!(-%+#%$!4;1$-.%#'-&!<@+#!&-#!M4!-34.$--/4I:
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!"#$%&#'()*%+'&),-./+0-1)2-34.+044#)5X^)*%MM)V:;<$!

!

!"#$%&'(")%'*'o&%@++!A4%<-@&#'
'
+,-'&,./'"#%"')"-'0%'12'.3&%#%/&'

4.151$-'D!R&/&-8&!I'+#.'M@#'-&!%&I!%M@&I%&(4!->!+4%<-@&#!<4P%>%@&%!E(-.%$+O!+1-&P4+O!>'+04+G!
6%151$-!D!!
7,%).8"5'98%"31$#":,-!D!!
;,-/.8"5'98%"31$#":,-!D!!
<"#.3%'=#8,"%151$-!D!!
9&,%#'D!!

!

713&"8&'>321#)"&.13'
C.:!N3%.!*%MM!

R&'34.+'#9!->!2-&&4(#'(@#!

'3%.:M%MMS@(-&&:4I@!

U`5DT5^Da6V6!

'
+.55.3$'&1'"&&%3?@'C%/'
!

6%3%#"5'A%$.13'12'B.%5?'9:%#"&.13/'
B@$>!->!C4;'(-D! ,4+#:!=-.#0!"#$%&:D!C%/! =-.#0:C'ID"#$%&:D! ! Y%+#:!=-.#0!"#$%&:D!!!

2%.'MM4%&!A4%D' ,4+#:!A-@#0!"#$%&:D! ! A-@#0:C'ID"#$%&:D! ! Y%+#:!A-@#0!"#$%&:D!

'
4#.%2'9D%#D.%E'12'=#%"'
Z04!o&%@++!A4%<-@&#!'+!$-(%#4I!%#n!XW�!VTg!55q!=O!W5�!^Vg!55q!,O!.'+'&P!>.-<!T655!<4#4.+!#-!Va55!<4#4.+!

%#!'#+!+@<<'#:!!Z0'+!>4%#@.4O!%!6V55D<!0'P0!+4%<-@&#!A,!->!=48!i4.+49!-&!#04!"#$%&#'(!(-&#'&4&#%$!.'+4!

8%+!&%<4I!o&%@++!o&-$$!'&!6a`W!M@#!0%+!.4<%'&4I!@&4;1$-.4I:!

!

4#.%2'FG))"#-'12'E,"&'./'H31E3'
C@$'#M4%<!+-&%.!(-&I@(#4I!M9!B%.I&4.!4#!%$:!%+!1%.#!->!#04!7%8!->!#04!A4%!Y;#4&I4I!YYr!'&'#'%#'34!.434%$+!

#04!+4%<-@&#!#-!.'+4!I.%<%#('%$$9!>.-<!%!>4%#@.4$4++!M-##-<O!#0%#!0%+!M44&!(0%.%(#4.'f4I!M9!B%.I&4.!%+!

%&!%.4%!->!$-8!M%(/+(%##4.O!14.0%1+!I@4!#-!P%+:!!N#!'+!1-+'#4I!M9!L-P#!E6aa6G!#0%#!#0'+!>4%#@.4!8%+!>-.<4I!

M9!#04!0-#+1-#!091-#04+'+O!8'#0!o&%@++!1.4DI%#'&P!C@'.!A4%<-@&#:!!Z04!<@$#'M4%<!'<%P4.9!.434%$4I!
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North Atlantic Ocean illustrating potential continental margin target sites for Trans-Atlantic 
explorations using standardized methods.  Some parts of these sites have been explored and will be 
very useful as study anchor points for cross ocean comparisons, but there are large areas around 
these sites that have not been explored and will yield new habitat and fauna data. 
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Potential exploration areas (red cross hatched) in the Caribbean that may represent substantial deep-
sea deep-reef or other complex habitats.  All of these areas below 150 m have either not been 
explored or very poorly explored. 
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Atlantic Basin Workshop Attachment Sheet: Northern Gulf of Mexico Potential 
Shipwreck Exploration Project 

 

 
Figure 1. Regional map highlighting the Viosca Knoll and Mississippi Canyon Block Areas. 

 

             
         
 

                         
 
 

      

Image 1. Site PD048-multibeam data Image 2. Site PD049-multibeam data 

Image 3. Site PD050-multibeam data Image 4. Site PD051-sidescan sonar data

Image 5. Site PD052-multibeam data
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Telepresence Image Survey of Slump Scared
Deep Mud Bottom

R.S. Carney, LSU
S.J. Bentley, LSU

Proposed: Carry out a slow video and still imaging survey of a scared and torn mud
bottom to document faunal and sediment spatial variation. A Gulf of Mexico site
with high res bathymetry and preliminary rov survey will be targeted.

Background: It is well established that deep mud bottoms have substantial spatial
variation when image derived data is statistically analyzed. Unfortunately, the
primary sampling tools of deep ecology are corers and trawls incapable of
capturing this variation. To effectively explore the vast deep mud bottom, better
approaches to image surveying must be developed. The complex topography of
the deep Gulf of Mexico affords several obvious survey targets. The site proposed
shows indication of slope instability and active creep. Preliminary surveys indicate
a related variation in the normal fauna and an unexpected transition to small seep
systems (Figures 1 and 2).

Figure 1. Location of targeted
Bottom.
Survey area is near Mississippi
Canyon. It is not the recent spill
site. Similar sites can be found
elsewhere in the Gulf.

Slump Scar

Multiple �“Rips�”

Figure 2. Target Features
Slump scar has 2 5m relief for
> 5km. Small rips can be up to
50m long and contain normal
fauna and/or small seeps
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Fig. Approximate areas of “extended continental shelf” under UNCLOS for the US in the western North 

Atlantic and Gulf of Mexico, from the Center for Coastal Ocean Mapping, Univ. of New Hampshire. For details see 
http://www.ccom.unh.edu/unclos 
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Visual  Status  Check  of  Colonization  of  Artificial  Seep  Systems
R.S.  Carney,  LSU
W.  Ziebis,  USC

Figure  1.  Image  inspection  at  6  years  of  3-­‐device  
cluster  in  upper-­‐slope  series  showing  well  defined  
sulfide  layer  (black),  remaining  substrate  (brown),  
and  tubeworm  aggregations  in  2  devices.    24  similar  
devices  remain  in  situ  for  monitoring.  2009  by  C.M.  
Young.

Figure  2.  2003  surface  deployment  of  16  devices  at  
the  slope  base.    Vertically  mounted    transponder  
allowed  tracking  during  descent.    Yellow  syntactic  
foam    floats  provide  visual  and  acoustic  targets.    Six  
deployments  (96  devices)  were  made  in  2003  and  
have  not  been  re-­‐examined  since.

Proposed:  R/V  Okeanos Explorer  visit  sulfide-­‐generating  deployments  in  place  since  
2001  to  2003  to  determine  extent  and  nature  of  seep-­‐like  colonization  via  imaging  and  
telepresence.
Background:  In  1999  it  was  found  that  a  simple  substrate  of  pressed  alfalfa  provided  
sufficient  sulfide  during  in-­‐situ  decomposition  to  attract  and  support  cold-­‐seep  
tubewoms.    With  NOAA-­‐OE  support  trial  deployments  were  begun  in  2001.    Extensive  
deployment  on  the  Gulf  of  Mexico  upper  slope  was  carried  out  in  2003  (Figure  1)  as  well  
as  slope-­‐base  deployments  in  the  Gulf  and  NW  Atlantic  (Figure  2).    The  construction  of  
the  devices  allows  simple  visualization  to  provide  critical  information  about  colonization  
and  the  status  of  the  substrate.    Deployments  are  located  in  regions  where  other  
operations  may  be  scheduled  (Figure  3).  

Slope-­‐Base  Sites
2003  -­‐ present

Figure  3.  Location  of  Deployments.
Upper-­‐slope  Gulf  of  Mexico  within  a  5km  
radius  500   750m  according  to  a  spatial  
ANOVA  design.    Slope-­‐base  sites  2000-­‐3000m  
between  WHOI  and  Galveston.                        
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